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(54)  Developer  processing  apparatus  provided  with  sealing  member  and  sealing  layer  at  rotary 
member  supporting  portion 

(57)  A  developer  processing  apparatus  includes  a 
rotary  member  (4,  5,  6)  provided  rotatably  in  a  container 
(3)  containing  the  developer,  a  sealing  member  (53)  pro- 
vided  at  the  rotary  member  (4,  5,  6)  and  being  brought 

into  pressure  contact  with  a  portion  (52)  supporting  the 
rotary  member  (4,  5,  6),  and  a  sealing  layer  (54)  provid- 
ed  at  the  portion  where  the  sealing  member  (53)  is 
brought  into  pressure  contact,  and  formed  of  a  material 
having  lower  hardness  than  the  sealing  member  (53). 
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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  developer 
processing  apparatus  for  supplying  or  stirring  a  devel- 
oper.  More  specifically,  the  present  invention  relates  to 
a  developer  processing  apparatus  having  a  sealing 
member  and  a  sealing  layer  provided  at  a  portion  rotat- 
ably  supporting  a  member  for  supplying  or  stirring  the 
developer. 

Description  of  the  Background  Art 

In  an  image  forming  apparatus  employing  electro- 
photography  such  as  a  copying  machine  or  a  printer,  a 
developing  apparatus  is  provided  for  forming  a  latent 
electrostatic  image  on  a  surface  of  a  photoreceptor  as 
a  recording  medium,  supplying  a  developer  such  as  ton- 
er  for  measuring  the  latent  image  to  the  surface  of  the 
photoreceptor  and  for  applying  the  developer  on  the  im- 
age. 

In  the  developing  apparatus,  the  latent  electrostatic 
image  formed  on  the  surface  of  the  photoreceptor  is  de- 
veloped,  and  the  developed  toner  image  is  transferred 
onto  a  transfer  material  such  as  a  sheet  of  paper.  After 
the  toner  image  is  transferred,  part  of  the  toner  which 
has  not  fully  been  transferred  is  left  on  the  surface  of 
the  photoreceptor.  The  residual  unnecessarytoner  is  re- 
moved  from  the  surface  of  the  photoreceptor  so  as  to 
form  next  image  repeatedly.  Therefore,  a  cleaning  ap- 
paratus  for  removing  the  toner  left  on  the  surface  of  the 
photoreceptor  after  transfer  is  provided,  and  the  unnec- 
essary  toner  removed  by  the  cleaning  apparatus  is  put 
in  a  container  unit  in  the  cleaning  apparatus. 

As  described  above,  conventionally,  a  developing 
apparatus  for  developing  the  latent  electrostatic  image 
formed  on  the  surface  of  the  photoreceptor  and  a  clean- 
ing  apparatus  for  removing  the  toner  left  on  the  surface 
of  the  photoreceptor  have  been  provided,  and  by  these 
apparatuses,  the  toner  in  the  form  of  fine  particles  must 
be  processed.  In  order  to  process  the  toner  as  a  devel- 
oper,  a  rotary  member  is  provided  in  a  container  forming 
part  of  the  developing  apparatus  or  the  cleaning  appa- 
ratus,  that  is,  a  developer  tank  in  the  developing  appa- 
ratus  and  a  toner  container  unit  in  the  cleaning  appara- 
tus,  for  supplying  and  processing  the  toner. 

The  rotary  member  provided  for  the  developing  ap- 
paratus  includes  a  stirring  member  for  stirring  the  devel- 
oper  in  the  developer  tank,  and  a  supply  member  for 
supplying  the  developer  to  the  photoreceptor.  A  rotary 
member  which  is  rotary  driven  for  supplying  and  stirring 
the  developer  is  also  provided  at  a  member  for  supplying 
toner  to  the  developer  tank.  These  members  constitute 
the  developer  processing  apparatus. 

Further,  in  the  cleaning  apparatus,  a  supply  mem- 

ber  for  feeding  toner  contained  temporarily  in  the  con- 
tainer  unit  to  the  recovery  container,  for  example  a  screw 
member,  is  provided  as  a  rotary  member.  Rotary  mem- 
ber  and  the  toner  container  unit  are  components  of  the 

5  developer  processing  apparatus. 
The  aforementioned  rotary  members  are  rotatably 

supported  at  the  toner  container  unit  of  the  cleaning  ap- 
paratus  or  at  the  developer  tank  constituting  the  devel- 
oping  apparatus.  Therefore,  it  is  possible  that  fine  pow- 

10  der  of  toner  enters  the  supporting  portion  supporting  the 
rotary  member,  causing  failure  in  rotation. 

Japanese  Patent  Laying-Open  No.  3-189666  dis- 
closes  a  conventional  technique  for  supporting  the  ro- 
tary  member.  In  this  technique,  a  sealing  member  (such 

is  as  a  V  ring)  formed  of  rubber,  for  example,  is  provided 
for  sealing  the  portion  supporting  the  shaft  of  the  rotary 
member,  so  as  to  prevent  entrance  of  powder,  such  as 
toner,  to  the  supporting  portion. 

Japanese  Utility  Model  Laying-Open  No.  3-20356 
20  proposes  a  technique  in  which  a  sealing  member 

formed  of  stainless  steel,  for  example,  is  provided  at  the 
portion  supporting  the  shaft  of  the  rotary  member,  and 
an  edge  (bellows)  of  a  V  ring  having  a  V  shaped  groove 
is  brought  into  pressure  contact  with  the  sealing  mem- 

25  ber  for  tight  sealing,  whereby  entrance  of  the  fine  pow- 
der  such  as  toner  to  the  bearing  portion  is  prevented. 

According  to  the  prior  art  described  above,  in  a  de- 
veloping  apparatus  including  a  toner  supply  unit  or  in  a 
developer  processing  apparatus  provided  at  the  clean- 

so  ing  apparatus,  the  rotary  member  for  stirring  or  supply- 
ing  the  developer  is  rotatably  supported  by  a  supporting 
unit  provided  in  a  container  containing  the  developer, 
and  entrance  of  the  developer  at  the  supporting  portion 
is  effectively  prevented.  Accordingly,  failure  in  rotation 

35  caused  by  the  entrance  of  the  developer  is  prevented. 
However,  generally,  resin  material,  which  is  easy  to 

mold  and  inexpensive  is  generally  used  for  the  develop- 
er  tank  and  the  container  unit  of  the  cleaning  apparatus 
for  supporting  the  rotary  member  as  well  as  a  screw  roll- 

40  er,  for  example,  serving  as  the  rotary  member  for  sup- 
plying  or  stirring  the  developer.  Metal  material  such  as 
aluminum  or  stainless  steel  is  commonly  used  for  the 
shaft  for  rotating  the  screw  roller  and  the  support  portion, 
in  view  of  strength  and  durability. 

45  The  screw  roller  as  a  resin  molded  rotary  member 
mentioned  above  is  charged  by  friction  while  it  supplies 
the  developer,  and  by  the  charges,  a  potential  of  several 
hundreds  to  several  thousands  volts  is  generated  at  the 
surface  of  the  resin  member.  This  causes  an  electric 

so  field  between  the  resin  member  and  the  shaft  or  sup- 
porting  member  rotatably  supporting  the  rotary  member, 
so  that  charge  developer  adheres  and  coagulates  on  the 
shaft  and  supporting  member.  Therefore,  even  when  the 
above  described  member  for  preventing  entrance  of  the 

55  prior  art  is  provided,  the  developer  unavoidably  enters 
the  support  portion  after  long  time  of  operation,  possibly 
causing  failure  in  rotation. 

Referring  to  Figs.  1  A  and  1  B,  for  example,  when  ro- 
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tary  member  5  rotates,  the  container  3  itself  or  a  vane 
5a  of  the  rotary  member  5  is  charged  positive  by  friction 
with  the  developer  contained  in  the  container  3.  Charges 
of  opposite  polarity  comparable  to  the  charges  are  in- 
duced  on  a  conductive  rotary  shaft  50,  whereby  an  elec- 
tric  line  of  force  runs  therebetween,  generating  an  elec- 
tric  field.  The  toner,  which  is  the  developer  2  charged 
along  the  electric  field,  especially  along  the  electric  line 
of  force  adheres  on  the  rotary  shaft  50  and  is  coagulated 
gradually.  Therefore,  even  when  sealing  member  (V 
ring)  53  is  provided,  developer  2  gradually  enters  the 
bearing  unit  52. 

SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  to  provide  a 
developer  processing  apparatus  which  surely  prevents 
entrance  of  the  developer  to  the  bearing  portion  by  the 
rotation  of  the  rotary  member. 

According  to  an  aspect  of  the  present  invention,  the 
developer  processing  apparatus  includes  a  rotary  mem- 
ber  rotatably  provided  in  a  container  containing  the  de- 
veloper,  a  sealing  member  provided  at  the  rotary  mem- 
ber  and  is  brought  into  pressure  contact  with  a  portion 
where  the  rotary  member  is  supported,  and  a  sealing 
layer  provided  at  the  portion  where  the  sealing  member 
is  brought  into  pressure  contact  and  formed  of  a  material 
having  lower  hardness  than  the  sealing  member. 

Since  the  sealing  layer  has  lower  hardness  than  the 
sealing  member,  the  sealing  layer  is  abraded  by  the 
sealing  member,  whereby  air  tightness  attained  by  the 
sealing  member  and  the  sealing  layer  is  increased, 
thereby  effectively  preventing  entrance  of  the  developer 
to  the  bearing  portion. 

The  foregoing  and  other  objects,  features,  aspects 
and  advantages  of  the  present  invention  will  become 
more  apparent  from  the  following  detailed  description  of 
the  present  invention  when  taken  in  conjunction  with  the 
accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figs.  1  A  and  1  B  are  illustrations  showing  a  process 
of  entrance  of  the  developer  to  a  rotary  member  sup- 
porting  portion  in  a  conventional  developing  apparatus. 

Fig.  2  is  a  cross  section  showing  an  exemplary 
structure  of  the  developing  apparatus  in  accordance 
with  the  present  invention. 

Fig.  3  is  a  cross  section  of  a  portion  supporting  the 
rotary  member  in  a  developing  apparatus  in  accordance 
with  a  first  embodiment  of  the  present  invention. 

Fig.  4  is  an  enlarged  cross  section  of  the  portion 
supporting  the  rotary  member  shown  in  Fig.  3. 

Fig.  5  is  a  cross  section  of  a  portion  supporting  the 
rotary  member  in  a  developing  apparatus  in  accordance 
with  a  second  embodiment  of  the  present  invention. 

Fig.  6  is  an  enlarged  cross  section  of  the  portion 
supporting  the  rotary  member,  shown  in  Fig.  5. 

Fig.  7  is  a  cross  section  of  a  portion  supporting  the 
rotary  member  in  a  developing  apparatus  in  accordance 
with  a  sixth  embodiment  of  the  present  invention. 

Figs.  8A  to  8C  show  other  examples  of  sealing 
5  members  in  the  developing  apparatus  in  accordance 

with  the  sixth  embodiment  of  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

10 
The  developer  processing  apparatuses  in  accord- 

ance  with  various  embodiments  of  the  present  invention 
will  be  described  in  the  following.  Specifically,  a  rotary 
member  provided  at  a  developing  apparatus  will  be  de- 

15  scribed  as  an  example.  Application  of  the  present  inven- 
tion  is  not  limited  to  the  developer  apparatus  and  it  may 
be  similarly  applicable  to  any  portion  for  supplying  or 
stirring  the  developer. 

Referring  to  Fig.  2,  a  developing  apparatus  1  in- 
20  eludes  a  developer  tank  3  as  a  container  for  containing 

developer  2,  formed  by  resin  molding.  In  developer  tank 
3,  there  are  provided  stirring  and  supplying  rollers  4  and 
5  for  supplying  and  stirring  developer  2,  and  a  develop- 
ing  roller  6  for  magnetically  attracting  and  feeding  de- 

25  veloper  2  supplied  by  stirring  and  supplying  roller  5,  pro- 
vided  rotatably.  As  is  well  known  conventionally,  devel- 
oping  roller  includes  a  cylindrical  non-magnetic  sleeve 
covering  a  number  of  magnets  provided  on  an  inner  pe- 
ripheral  surface,  and  the  roller  is  driven  to  rotate  in  the 

30  direction  of  the  arrow.  Therefore,  developer  2  is  attract- 
ed  by  the  magnetic  force  by  the  magnets  to  the  surface 
of  the  sleeve,  and  supplied  along  the  direction  of  rotation 
of  the  sleeve. 

Developing  roller  6  is  provided  with  a  portion  thereof 
35  exposed  from  an  opening  of  developer  tank  3,  and  the 

roller  opposes  to  a  photoreceptor  1  0  which  is  also  rotat- 
ed,  at  the  exposed  portion.  This  opposing  position  is  a 
developing  position,  where  developer  2  supplied  by  the 
rotation  of  developing  roller  6  is  brought  into  frictional 

40  contact  with  the  latent  electrostatic  image  formed  on  the 
surface  of  photoreceptor  1  0,  whereby  the  toner  adheres 
on  the  latent  electrostatic  image.  For  example,  the  toner, 
which  has  been  charged  by  friction,  is  attracted  by  the 
electrostatic  force  of  the  latent  image,  and  is  developed. 

45  Before  developer  2  is  supplied  to  the  developing  po- 
sition  for  frictional  contact  with  photoreceptor  10,  exces- 
sive  developer  2  attracted  to  developing  roller  6  is  re- 
moved  by  a  doctor  blade  7  so  that  the  developer  amount 
is  always  kept  constant.  The  developer  2  removed  from 

so  developer  roller  6  is  fed  again  between  stirring  and  sup- 
plying  rollers  4  and  5  along  a  guide  plate  8  extending  to 
the  rollers  4  and  5. 

Developer  2  includes  two  components  developer 
containing  carrier  and  toner,  and  one  component  devel- 

55  oper  containing  toner  only.  The  one  component  devel- 
oper  includes  magnetic  developer  and  non-magnetic 
developer.  The  non-magnetic  one  component  toner  is 
not  attracted  to  the  surface  of  developing  roller  6  by  the 
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magnetic  force.  However,  it  can  be  attracted  to  the  sur- 
face  of  developing  roller  6  and  supplied  utilizing  friction- 
al  charge.  In  such  a  case,  a  rubber  member  is  often  used 
for  developing  roller  6. 

By  the  above  described  structure,  developer  2  in 
developer  tank  3  is  sufficiently  stirred  by  stirring  and 
supplying  rollers  4  and  5,  and  developer  2  is  charged  to 
a  prescribed  polarity,  for  example,  positive.  The  charged 
developer  2  is  supplied  to  developing  roller  6  by  the 
function  of  stirring  and  supplying  roller  5,  attracted  mag- 
netically,  for  example,  to  developing  roller  6,  and  is  fed 
to  the  developing  position,  while  the  amount  of  develop- 
er  2  is  adjusted  to  be  constant  by  doctor  blade  7.  Devel- 
oper  2  removed  by  doctor  blade  7  is  returned  along 
guide  plate  8  to  be  fed  between  stirring  and  supplying 
rollers  4  and  5,  and  the  developer  2  is  again  stirred  and 
supplied. 

Developer  2  left  after  development  is  supplied  to  de- 
veloper  tank  3,  scraped  off  from  developing  roller  6, 
stirred  by  stirring  and  supplying  rollers  5  and  4  and  again 
used  for  development.  In  this  manner,  stirring  and  sup- 
plying  rollers  4  and  5  as  well  as  developing  roller  6, 
which  are  rotary  members,  are  rotated,  causing  friction 
with  developer  2,  so  that  stirring  and  supplying  rollers  4 
and  5,  developer  tank  3  and  so  on  are  charged.  How- 
ever,  since  developing  roller  6  has  a  cylindrical  sleeve 
which  is  commonly  formed  of  a  conductive  metal  mate- 
rial,  developing  roller  6  does  not  much  suffer  the  prob- 
lem  of  charging. 

By  contrast,  stirring  and  supplying  rollers  4  and  5 
are  generally  formed  by  resin  molding,  and  shafts  40 
and  50  for  rotating  rollers  4  and  5  are  formed  of  metal 
material.  Therefore,  when  rollers  4  and  5  are  driven  to 
rotate,  the  rollers  are  charged  by  friction,  and  the  poten- 
tial  of  charging  increases  gradually.  Consequently,  de- 
veloper  such  as  the  toner  and  the  carrier  is  attracted  to 
shafts  40  and  50  near  the  bearing  portion  of  developer 
tank  3  rotatably  supporting  shafts  40  and  50,  and  the 
developer  gradually  enters  the  bearing  portion  by  rota- 
tion.  Though  a  sealing  member  (V  ring  53)  is  provided 
for  preventing  entrance  of  developer  2  to  the  bearing 
portion,  the  developer  may  possibly  enter  the  bearing 
portion  through  the  sealing  member. 

(First  Embodiment) 

Fig.  3  shows,  as  an  example,  stirring  and  supplying 
roller  5  provided  as  the  rotary  member.  Stirring  and  sup- 
plying  roller  4  has  the  same  structure,  and  the  charac- 
teristic  feature  of  the  present  invention  described  in  the 
following  is  applicable  to  stirring  and  supplying  roller  4. 

Stirring  and  supplying  roller  5  as  a  rotary  member 
has  rotary  shaft  50  having  opposing  ends  formed  of  met- 
al,  for  example,  and  rotary  shaft  50  is  rotatably  support- 
ed  by  a  bearing  holder  52  on  which  a  ball  bearing  51  is 
attached,  provided  at  a  sidewall  3a  of  developer  tank  3. 
Bearing  holder  52  is  for  holding  bearing  51  ,  and  provid- 
ed  at  a  sidewall  3a  of  developer  tank  3. 

Stirring  and  supplying  roller  5  formed  by  resin  mold- 
ing  is  fixed  covering  one  rotary  shaft  50,  for  example. 
Alternatively,  metal  rotary  shafts  50  may  be  attached  on 
opposing  ends  of  a  roller.  A  driving  gear  or  the  like,  not 

5  shown,  is  fixed  on  one  side  of  rotary  shaft  50  that  is  pro- 
truding  from  developer  tank  3.  In  order  to  prevent  en- 
trance  of  developer  2  between  bearing  holder  52  and 
rotary  shaft  50,  a  V  ring  53  as  a  sealing  member  is  fixed 
on  rotary  shaft  50. 

10  V  ring  53  is  for  preventing  entrance  of  developer  2 
between  bearing  holder  52  and  rotary  shaft  50  by  me- 
chanical  pressure  contact  on  bearing  holder  52,  and  the 
ring  is  provided  such  that  an  edge  53a,  which  is  elasti- 
cally  deforms,  is  brought  into  pressure  contact  with  an 

is  inner  surface  of  sidewall  3a  of  developer  tank  3,  that  is, 
one  surface  (pressure  contact  surface)  of  bearing  holder 
52. 

Sealing  member  53  is  formed  of  rubber,  for  exam- 
ple,  and  fixed  on  rotary  shaft  50  such  that  edge  53a 

20  thereof  is  brought  into  pressure  contact  with  the  pres- 
sure  contact  surface  of  bearing  holder  52  by  the  elastic- 
ity  of  itself.  Therefore,  as  rotary  shaft  50  rotates,  one 
end  of  V  ring  53  is  brought  into  frictional  contact  with 
bearing  holder  52,  preventing  entrance  of  developer  2 

25  between  bearing  holder  52  and  rotary  shaft  50. 
V  ring  53  as  the  sealing  member  has  a  ring  shape 

with  a  groove  so  that  its  cross  section  has  a  V  shape. 
The  edge  of  the  ring  is  formed  as  bellows,  and  the  edge 
is  brought  into  pressure  contact  by  the  elasticity  of  bel- 

30  lows  53a  itself  with  the  pressure  contact  surface  of  bear- 
ing  holder  52.  Rotary  shaft  50  is  inserted  through  and 
fitted  in  a  central  opening  of  V  ring  53,  whereby  the  ring 
is  fixed  on  rotary  shaft  50. 

In  the  above  described  structure,  on  the  pressure 
35  contact  surface  of  bearing  holder  52  with  which  edge 

53a  of  V  ring  53  is  brought  into  pressure  contact,  sealing 
layer  54  is  provided.  Sealing  layer  54  is  formed  of  a  ma- 
terial  having  lower  hardness  than  V  ring  53. 

V  ring  53  is  formed  of  a  material  such  as  BAYTON 
40  rubber  or  neoprene  rubber  having  hardness  of  about  80 

(according  to  JIS  K6301  hardness  test  A  type).  Sealing 
layer  54  is  formed  of  a  material  having  lower  hardness 
than  V  ring  53,  for  example,  a  resin  having  hardness  of 
about  50  to  about  55.  Sealing  layer  54  is  formed  by  ap- 

45  plying  the  resin  on  the  pressure  contact  surface  of  bear- 
ing  holder  52  by  sintering,  for  example.  Sealing  layer  54 
is  formed  by  applying  and  sintering  engineering  plastics 
containing  fluoride  resin  mixed  by  about  1  0%  with  a  sol- 
vent  such  as  polyether  sulfon,  for  example. 

so  In  the  above  described  structure,  when  rotary  mem- 
ber  5  rotates,  V  ring  53  as  the  sealing  member  fixed  on 
rotary  shaft  50  is  brought  into  frictional  contact  with  the 
opposing  ends  of  developer  tank  3,  that  is,  the  pressure 
contact  surface  of  bearing  holder  52.  As  the  operation 

55  is  repeated,  edge  53a  of  V  ring  53  gradually  abrades 
sealing  layer  54  of  the  pressure  contact  surface,  where- 
by  a  ring  shaped  groove  54a  is  formed  as  shown  in  the 
enlarged  view  of  Fig.  4.  Pressure  contact  edge  53a  of 

4 
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V  ring  53  is  brought  into  pressure  contact  with  and  fitted 
in  ring  shaped  groove  54a.  Thus,  air  tightness  of  the 
space  between  edge  53a  of  V  ring  53  as  the  sealing 
member  and  recessed  portion  54a  of  sealing  layer  54  is 
increased.  s 

Therefore,  even  when  stirring  and  supplying  roller 
5,  wall  surface  3a  of  developer  tank  3  and  so  on  are 
charged  by  the  rotation  of  stirring  and  supplying  roller  5, 
and  developer  2,  specially  the  toner  in  the  form  of  fine 
particles  is  coagulated,  entrance  of  developer  2  be-  10 
tween  bearing  holder  52  and  rotary  shaft  50  can  be  pre- 
vented,  as  the  air  tightness  of  the  space  formed  by  the 
pressure  contact  edge  53a  of  V  ring  53  and  sealing  layer 
54  is  increased. 

As  an  example,  an  engineering  plastic  mentioned  15 
above  having  the  hardness  of  about  50  to  about  55  (ac- 
cording  to  JIS  K6301  hardness  test  A  type)  was  applied 
on  the  pressure  contact  surface  of  the  sealing  member 
at  the  bearing  holder  52  provided  on  an  inner  wall  of 
developer  tank  3  of  developing  apparatus  1  ,  and  the  en-  20 
gineering  plastic  was  sintered  to  form  sealing  layer  54, 
as  shown  in  Fig.  3.  V  ring  53  to  be  brought  into  pressure 
contact  with  sealing  layer  54  was  formed  by  BAYTON 
rubber  (or  neoprene  rubber)  having  the  hardness  of  80, 
and  stirring  and  supplying  roller  5  was  driven  to  rotate  25 
at  a  speed  of  rotation  for  development.  More  specifically, 
the  speed  of  rotation  was  400  rpm  (generally,  the  speed 
of  rotation  is  set  to  be  about  300  to  about  400  rpm)  for 
the  test. 

Even  after  continuous  operation  of  more  than  100  30 
hours,  entrance  of  developer  2  to  the  contact  portion  be- 
tween  bearing  holder  52  and  rotary  shaft  50  was  not  ob- 
served,  and  thus  the  effect  of  the  invention  was  con- 
firmed. 

Generally,  developing  apparatus  1  operates  during  35 
image  formation,  and  stirring  and  supplying  rollers  4  and 
5  are  driven  to  rotate.  When  image  forming  operation  is 
completed,  operation  is  stopped  and  rotation  of  rollers 
4  and  5  is  also  stopped.  Therefore,  continuous  operation 
for  1  00  hours  is  not  expected  for  the  image  forming  ap-  40 
paratus.  However,  even  under  such  severe  operating 
condition,  entrance  of  developer  2,  specially  entrance 
of  the  toner,  can  be  prevented  by  the  apparatus  of  the 
present  invention. 

After  the  lapse  of  two  to  three  hours  of  continuous  45 
rotation  of  stirring  and  supplying  roller  5,  the  tempera- 
ture  of  the  pressure  contact  portion  increased  to  about 
50°C,  and  thereafter,  the  temperature  was  not  in- 
creased  further.  Namely,  that  was  the  saturating  tem- 
perature  and  at  which  the  toner  was  not  melt.  so 

(Second  Embodiment) 

In  the  first  embodiment  above,  a  sealing  layer  54 
has  been  described.  For  further  enhancing  the  effect  of  55 
sealing,  in  the  second  embodiment,  sealing  layer  54  has 
a  two-layered  structure  as  shown  in  Fig.  5. 

Referring  to  Fig.  5,  sealing  layer  54  includes  a  first 
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sealing  layer  55  with  which  edge  53a  of  V  ring  53  is 
brought  into  pressure  contact,  and  a  second  sealing  lay- 
er  56  provided  between  the  first  sealing  layer  55  and  the 
pressure  contact  surface  of  bearing  holder  52. 

Second  sealing  layer  56  is  formed  of  a  material  hav- 
ing  sufficient  hardness  not  to  be  abraded  by  V  ring  53, 
that  is,  a  material  such  as  resin  having  higher  hardness 
than  V  ring  53.  First  sealing  layer  55  is  formed  of  the 
same  material  as  sealing  layer  54  described  in  the  first 
embodiment.  That  is,  the  first  sealing  layer  55  is  formed 
of  a  material  such  as  resin  having  lower  hardness  than 
V  ring  53. 

The  second  sealing  layer  56  is  formed  by  applying 
by  sintering  the  resin  of  the  above  described  hardness 
on  the  pressure  contact  surface  of  bearing  holder  52, 
and  the  first  sealing  layer  55  is  formed  in  the  similar  man- 
ner,  by  applying  by  sintering  the  resin  of  the  above  de- 
scribed  hardness  on  the  first  layer,  whereby  the  sealing 
layer  54  is  completed. 

When  stirring  and  supplying  roller  5  is  driven  and 
rotated,  V  ring  53  is  brought  into  pressure  contact  and 
slides  over  sealing  layer  54  provided  on  the  pressure 
contact  surface  of  bearing  holder  52.  Accordingly,  the 
first  sealing  layer  55  of  the  sealing  layer  54  is  gradually 
abraded  by  the  pressure  contact  edge  53a  of  V  ring  53. 
As  can  be  seen  from  the  enlarged  view  of  Fig.  6,  ring 
shaped  groove  55a  is  formed,  and  the  pressure  contact 
edge  53  is  brought  into  pressure  contact  with  and  fitted 
in  the  ring  shaped  groove  55a.  Accordingly,  the  sealing 
layer  54  is  not  further  abraded  with  the  edge  53a  of  V 
ring  53  as  the  sealing  member  being  in  pressure  contact 
with  the  second  sealing  layer  56,  and  the  stable  state  is 
maintained.  More  specifically,  the  pressure  contact 
state  between  the  pressure  contact  edge  53a  and  the 
second  sealing  layer  56  is  attained,  improving  air  tight- 
ness. 

More  specifically,  since  the  edge  53a  of  V  ring  53  is 
fitted  in  the  ring  shaped  groove  55a  of  the  first  sealing 
layer  55  of  sealing  layer  54  to  be  in  pressure  contact 
with  the  second  sealing  layer  56,  air  tightness  of  the 
space  formed  between  the  V  ring  53  and  sealing  layer 
54  is  improved. 

Therefore,  even  when  stirring  and  supplying  roller 
5,  wall  surface  3a  of  developer  tank  3  and  so  on  are 
charged  by  the  rotation  of  stirring  and  supplying  roller  5, 
and  developer  2,  specially  the  toner  in  the  form  of  fine 
particles  is  coagulated,  entrance  of  developer  2  be- 
tween  bearing  holder  52  and  rotary  shaft  50  can  surely 
be  prevented,  as  air  tightness  of  the  space  between  V 
ring  53  and  the  sealing  layer  54  is  superior. 

As  an  example,  sealing  layer  54  was  formed  in  the 
following  manner.  Namely,  a  resin  material  prepared  by 
solving  an  engineering  plastic  suitable  for  alcoholic  sol- 
vent,  for  example,  having  the  hardness  of  100  (accord- 
ing  to  JIS  K6301  hardness  test  A  type)  was  applied  as 
an  undercoat,  cured  and  dried  on  a  surface  of  the  inner 
wall  of  developer  tank  3  of  developing  apparatus  1 
where  sealing  member  53  of  bearing  holder  52  was  to 

EP  0  893  742  A2 

5 



9 EP  0  893  742  A2 10 

be  brought  into  contact,  and  in  this  manner,  the  second 
sealing  layer  56  was  formed.  On  the  upper  surface  of 
the  second  sealing  layer  56,  an  engineering  plastic  de- 
scribed  in  the  first  embodiment  having  the  hardness  of 
about  50  to  55  was  applied  by  sintering,  and  thus  the 
first  sealing  layer  55  was  formed.  In  this  manner,  the 
sealing  layer  54  was  provided.  V  ring  53  to  be  brought 
into  pressure  contact  with  sealing  layer  54  was  formed 
by  BAYTON  rubber  (or  neoprene  rubber)  having  the 
hardness  of  80,  for  example.  The  stirring  and  supplying 
roller  5  was  driven  to  rotate  at  the  speed  corresponding 
to  the  speed  of  actual  development,  for  example,  400 
rpm. 

Even  after  continuous  operation  of  more  than  100 
hours,  entrance  of  developer  2  to  the  contact  portion  be- 
tween  bearing  holder  52  and  rotary  shaft  50  was  not  ob- 
served,  and  the  effect  of  the  invention  was  confirmed. 

In  this  embodiment  also,  developing  apparatus  1 
operates  in  the  image  forming  operation,  and  stirring 
and  supplying  rollers  4  and  5  are  driven  to  rotate.  When 
the  image  forming  operation  is  completed,  the  operation 
is  stopped  and  rotation  of  stirring  and  supplying  rollers 
4  and  5  is  also  stopped.  Therefore,  generally,  continu- 
ous  operation  of  100  hours  is  not  expected  for  the  image 
forming  apparatus.  However,  even  under  such  a  severe 
operating  condition,  entrance  of  developer  2,  especially 
the  toner,  can  be  prevented  by  the  apparatus  of  the 
present  invention. 

As  already  described  in  the  first  embodiment,  when 
stirring  and  supplying  roller  5  or  the  like  was  driven  and 
rotated  continuously,  the  temperature  at  the  pressure 
contact  portion  was  saturated  at  about  50°C,  and  the 
problem  of  melting  of  the  toner  was  not  experienced. 

In  the  sealing  layer  54  in  accordance  with  the  sec- 
ond  embodiment,  the  second  sealing  layer  56  is  formed 
by  a  material  having  higher  hardness  than  V  ring  53. 
Superior  effects  can  be  expected  not  only  in  the  appa- 
ratus  according  to  the  present  embodiment  but  also  in 
the  apparatuses  in  accordance  with  the  following  em- 
bodiments. 

(Third  Embodiment) 

In  the  third  embodiment,  the  second  sealing  layer 
56  is  formed  to  have  surface  roughness  smaller  than  the 
particle  diameter  of  developer  2,  specially,  the  particle 
diameter  of  toner  which  is  fine  particles.  The  first  sealing 
layer  55  used  is  the  same  as  those  described  above. 

Hardness  of  the  second  sealing  layer  56  is  not  spe- 
cifically  limited.  It  is  preferred,  however,  that  the  second 
sealing  layer  has  higher  hardness  than  V  ring  53. 

The  second  sealing  layer  56  is  formed  by  applying 
by  sintering  a  resin  material  having  grain  diameter  of 
about  5  urn,  for  example,  on  the  pressure  contact  sur- 
face  of  bearing  holder  52  shown  in  Fig.  5,  with  its  surface 
roughness  made  finer  than  the  grain  diameter  of  the  ton- 
er,  for  example  of  about  10  urn.  On  the  second  sealing 
Iayer56,  a  resin  material  havingthe  hardness  lowerthan 

the  hardness  80  of  V  ring  53,  that  is,  having  the  hardness 
of  about  50  to  about  55,  is  formed  by  sintering,  and  seal- 
ing  layer  54  is  formed,  as  described  in  the  second  em- 
bodiment. 

5  In  this  structure  also,  as  stirring  and  supplying  roller 
5  rotates,  the  first  sealing  layer  55  of  sealing  layer  54  is 
abraded  by  the  edge  53a  of  V  ring  53,  and  a  ring  shaped 
groove  55a  is  formed  as  shown  in  Fig.  6.  The  edge  53a 
of  V  ring  53  is  fitted  in  the  groove  55a,  whereby  air  tight- 

10  ness  of  the  space  between  V  ring  53  and  sealing  layer 
54  is  improved,  and  therefore  entrance  of  developer  2 
through  V  ring  53  can  surely  be  prevented. 

With  the  edge  53a  of  V  ring  53  being  in  pressure 
contact  with  the  second  sealing  layer  56,  when  there  is 

is  a  gap  at  the  pressure  contact  portion  between  edge  53a 
and  the  second  sealing  layer  56,  toner  cannot  pass 
through  the  gap,  as  the  surface  roughness  of  the  second 
sealing  layer  56  is  finer  than  the  toner  particle  diameter. 
Therefore,  entrance  of  developer  2  to  the  portion  be- 

20  tween  bearing  holder  52  and  rotary  shaft  50  can  surely 
be  prevented. 

In  this  embodiment  also,  even  after  continuous  op- 
eration  of  more  than  1  00  hours  of  stirring  and  supplying 
roller  5  as  the  rotary  member,  it  was  confirmed  that  en- 

25  trance  of  developer  2  to  rotary  shaft  50  could  be  pre- 
vented. 

(Fourth  Embodiment) 

30  In  the  fourth  embodiment,  the  second  sealing  layer 
56  constituting  sealing  layer  54  in  the  second  embodi- 
ment  shown  in  Fig.  5  is  formed  of  a  resin  material  im- 
pregnated  with  a  lubricant  in  itself.  The  hardness  of  the 
second  sealing  layer  56  is  not  specifically  limited.  It  is 

35  preferred,  however,  that  the  hardness  is  higher  than  that 
of  V  ring  53. 

The  second  sealing  layer  56  is  formed  by  applying, 
by  sintering  or  the  like,  the  resin  material  impregnated 
with  lubricant  therein,  on  the  pressure  contact  surface 

40  of  bearing  holder  52  shown  in  Fig.  5.  On  the  second 
sealing  layer  56  formed  in  this  manner,  a  resin  material 
having  the  hardness  of  about  50  to  about  55,  that  is, 
lower  than  the  hardness  80  of  V  ring  53,  is  formed  by 
sintering  as  described  in  the  second  embodiment,  and 

45  in  this  manner,  sealing  layer  54  is  completed. 
In  this  structure  also,  the  first  sealing  layer  55  of 

sealing  layer  54  is  abraded  by  V  ring  53  as  stirring  and 
supplying  roller  5  rotates,  a  ring-shaped  groove  55a  is 
formed  as  shown  in  Fig.  6,  and  the  edge  53a  of  V  ring 

so  53  is  fitted  in  the  groove  55a.  Thus  the  air  tightness  of 
the  space  between  V  ring  53  and  the  sealing  layer  54  is 
improved,  and  entrance  of  developer  2  through  V  ring 
53  to  rotary  shaft  50  can  surely  be  prevented. 

With  the  edge  53a  of  V  ring  53  being  in  pressure 
55  contact  with  the  second  sealing  layer  56,  smooth  rota- 

tion  is  ensured  by  the  lubricant  contained  in  the  second 
sealing  layer  56.  Therefore,  frictional  charging  can  be 
suppressed,  further  enhancing  the  effect  of  preventing 

35 
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electrostatic  coagulation  and  entrance  of  toner. 
Further,  the  ring  shaped  groove  55a  formed  in  the 

first  sealing  layer  55  enhances  air  tightness  of  the  space 
between  V  ring  53  and  sealing  layer  54,  preventing  en- 
trance  of  developer  2.  Therefore,  exudation  or  backward 
flow  of  lubricant  in  the  second  sealing  layer  56  possibly 
causing  mixture  with  the  toner  as  the  developer  2,  can 
be  prevented. 

In  this  embodiment  also,  even  after  continuous  op- 
eration  of  more  than  1  00  hours  of  stirring  and  supplying 
roller  5  as  the  rotary  member,  it  was  confirmed  that  en- 
trance  of  developer  2  to  rotary  shaft  50  was  prevented. 

(Fifth  Embodiment) 

In  the  fifth  embodiment,  the  sealing  member  54  in 
accordance  with  the  second  embodiment  shown  in  Fig. 
5  is  adapted  to  include  the  first  sealing  layer  55  formed 
of  a  resin  material  difficult  to  charge,  containing  a  charge 
control  material,  and  a  second  sealing  layer  56  formed 
of  a  heat  resistant  resin  material. 

As  the  second  sealing  layer  56,  the  heat  resistant 
resin  material  having  higher  hardness  than  V  ring  53  as 
the  sealing  member,  and  the  resin  material  difficult  to 
charge  having  lower  hardness  than  V  ring  53  as  the  first 
sealing  layer  55,  are  applied  by  sintering,  for  example, 
on  the  pressure  contact  surface  of  bearing  holder  52, 
and  thus  the  sealing  layer  54  is  completed. 

In  this  structure,  by  the  charge  control  function  of 
the  first  sealing  layer  55  itself  which  is  brought  into  pres- 
sure  contact  with  the  edge  53a  of  V  ring  53,  developer 
2  electrostatically  attracted  to  the  first  sealing  layer  55 
is  repulsed.  The  edge  53a  of  V  ring  53  is  fitted  in  the  ring 
shaped  groove  55a  formed  by  abrasion  of  the  first  seal- 
ing  layer  55,  and  therefore  the  effect  of  sealing  devel- 
oper  2  can  further  be  enhanced.  Further,  the  underlying 
layer,  that  is,  the  second  sealing  layer  56,  is  heat  resist- 
ant,  whereby  thermal  influence  can  be  avoided. 

As  described  above,  in  the  fifth  embodiment  also, 
the  first  and  second  sealing  layers  55  and  56  constitut- 
ing  sealing  layer  54  are  formed  in  a  stacked  manner,  by 
the  resin  materials  mentioned  above.  Even  after  contin- 
uous  operation  of  more  than  100  hours  of  stirring  and 
supplying  roller  5  as  the  rotary  member,  it  was  confirmed 
that  entrance  of  developer  2  to  rotary  shaft  50  could  be 
prevented. 

In  the  second  to  fifth  embodiments  above,  sealing 
layer  54  has  two-layered  structure  with  layers  of  differ- 
ent  materials  stacked.  It  is  possible  that  the  sealing  layer 
has  multiple  layers,  for  example  three  or  four  layers  so 
that  air  tightness  of  the  space  between  the  edge  53a  of 
V  ring  53  and  the  ring  shaped  groove  54a  or  55a  formed 
by  abrasion  by  the  edge  53a  is  improved. 

Thickness  of  sealing  layer  54  described  in  accord- 
ance  with  the  first  to  fifth  embodiments  will  be  described. 

Sealing  layer  54  in  the  first  embodiment,  or  the  first 
sealing  layer  55  constituting  the  sealing  layer  54  in  the 
second  to  fifth  embodiments  is  abraded  by  the  edge  53a 

of  V  ring  53,  whereby  a  ring  shaped  groove  54a  or  55a 
is  formed.  Thickness  of  sealing  layer  54  or  the  like  is 
important  to  provide  satisfactory  air  tightness  in  the 
space  between  the  groove  and  the  edge  53a  fitted  in  the 

5  groove. 
The  thickness  of  sealing  layer  54  in  the  first  embod- 

iment,  or  the  first  sealing  layer  55  of  the  second  to  fifth 
embodiments  should  preferably  be  set  at  least  twice  and 
at  most  three  times  the  grain  diameter  of  developer  2, 

10  especially,  the  grain  diameter  of  the  toner  (of  which  av- 
erage  grain  diameter  is  about  10  urn,  for  example).  As- 
suming  that  the  average  grain  diameter  of  the  toner  is 
about  1  0  urn,  the  sealing  layer  54  shown  in  Fig.  3  or  the 
first  sealing  layer  55  of  Fig.  5  have  the  thickness  of  about 

is  20  to  about  30  urn 
When  the  thickness  of  sealing  layer  54  (first  sealing 

layer  55)  is  smaller  than  twice  the  grain  diameter  of  the 
toner,  air  tightness  attained  by  fitting  of  the  edge  53a  of 
V  ring  53  in  the  abraded  ring  shaped  groove  54a  (or  55a) 

20  is  not  very  tight.  More  specifically,  even  when  the  edge 
53a  is  fitted  in  the  ring  shaped  groove  54a  (or  55a),  fitting 
is  not  very  tight.  When  the  thickness  of  the  sealing  layer 
54  (first  sealing  layer  55)  is  larger  than  three  times  the 
grain  diameter  of  the  toner,  the  toner  would  be  filled  in 

25  the  abraded  ring  shaped  groove  54a  (or  55a)  by  a  con- 
siderable  amount,  and  bound  at  that  position,  whereby 
possibility  of  entrance  to  the  portion  between  bearing 
holder  52  and  rotary  shaft  50  through  the  pressure  con- 
tact  portion  with  the  edge  53a  is  increased. 

30  It  has  been  confirmed  by  continuous  driving  of  more 
than  100  hours  similar  to  those  described  in  the  first  to 
fifth  embodiments  that  entrance  of  the  developer  is  sure- 
ly  prevented  when  the  sealing  layer  54  or  the  first  sealing 
layer  55  having  the  thickness  in  the  range  described 

35  above  is  provided. 

(Sixth  Embodiment) 

In  the  first  to  fifth  embodiment  described  above,  the 
40  edge  53a  of  V  ring  53  constituting  the  sealing  member, 

that  is,  the  bellows  as  a  pressure  contact  member  is 
brought  into  pressure  contact  with  the  sealing  layer  54 
formed  on  one  surface  (pressure  contact  surface)of 
bearing  holder  52,  so  as  to  prevent  entrance  of  devel- 

45  oper  2  between  bearing  holder  52  and  rotary  shaft  50. 
An  embodiment  having  a  structure  different  from  the 

above  described  embodiments  employing  sealing  layer 
54  will  be  described  in  the  following. 

Referring  to  Fig.  7,  a  V  ring  57  constituting  the  seal- 
so  ing  member  in  the  sixth  embodiment  includes  at  least 

two  edges  to  be  brought  into  pressure  contact  with  the 
pressure  contact  surface  of  bearing  holder  52  provided 
on  the  sidewall  3a  of  developer  tank  3,  that  is,  at  least 
two  bellows  as  pressure  contact  members,  in  order  to 

55  prevent  entrance  of  developer  2.  More  specifically,  V 
ring  57  has  an  outer  peripheral  bellows  57a  and  an  inner 
peripheral  bellows  57b,  which  are  in  pressure  contact 
with  the  pressure  contact  surface  of  bearing  holder  52 
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by  the  elasticity.  Between  bellows  57a  and  57b,  a  ring 
shaped  recess  59  is  formed  on  the  surface  opposing  to 
the  pressure  contact  surface  of  bearing  holder  52  so  that 
an  appropriate  space  58  is  formed  with  the  pressure 
contact  surface  of  bearing  holder  52. 

Therefore,  respective  bellows  57a  and  57b  of  V  ring 
57  which  are  formed  at  different  positions  at  the  outer 
and  inner  peripheries  are  brought  into  pressure  contact 
with  bearing  holder  52.  Therefore,  even  when  developer 
2  passes  through  outer  peripheral  bellow  57a,  develop- 
er  2  is  surely  trapped  by  space  58,  and  hence  further 
entrance  at  the  pressure  contact  portion  between  inner 
peripheral  bellows  57b  and  the  pressure  contact  surface 
of  bearing  holder  52  can  surely  be  prevented. 

More  specifically,  when  there  is  not  the  space  58 
formed  between  bellows  57a  and  57b  unlike  the  present 
embodiment,  the  developer  2  which  has  passed  through 
bellows  57a  cannot  help  but  goes  through  the  inner  pe- 
ripheral  bellows  57b  and  enters  the  portion  between  ro- 
tary  shaft  50  and  bearing  holder  52.  In  the  sixth  embod- 
iment,  however,  a  recess  59  is  formed  at  V  ring  57  to 
provide  a  space  58  with  the  pressure  contact  surface. 
Therefore,  the  developer  2  which  should  have  passed 
through  outer  peripheral  bellow  57a  can  be  released  at 
space  58,  and  surely  trapped  at  the  released  position. 
Accordingly,  passing  through  the  inner  peripheral  bel- 
lows  57b  is  prevented,  and  hence  entrance  to  rotary 
shaft  50  can  surely  be  prevented  as  a  result. 

The  shape  of  V  ring  57  is  not  limited  to  that  of  Fig. 
7,  and  similar  effects  can  be  obtained  when  a  protrusion 
57c  which  is  brought  into  pressure  contact  with  the  pres- 
sure  contact  surface  of  bearing  holder  52  is  provided 
separate  from  outer  peripheral  bellows  57a  and  a  recess 
59  is  provided  between  the  bellows  57a  and  57c,  as 
shown  in  Fig.  8A.  By  the  provision  of  recess  59,  space 
58  is  ensured  with  the  pressure  contact  surface  of  bear- 
ing  holder  52. 

Further,  referring  to  Figs.  8B  and  8C,  not  only  two 
bellows  57a  and  57b  but  additional  bellows,  that  is,  bel- 
lows  57a,  57b,  57d  and  so  on  which  are  brought  into 
pressure  contact  with  the  pressure  contact  surface  of 
bearing  holder  52  may  be  provided,  with  recess  59 
formed  to  provide  space  58  with  the  pressure  contact 
surface  of  bearing  holder  52  and  each  of  the  bellows.  In 
such  a  case,  a  plurality  of  spaces  58  are  formed,  and 
therefore  the  effect  of  trapping  developer  2  at  the  posi- 
tions  of  the  spaces  58  can  further  be  enhanced,  and 
therefore  entrance  of  developer  2  is  surely  prevented. 

In  Figs.  8B  and  8C,  the  difference  is  that  the  shape 
of  recess  59  formed  between  the  bellows  is  sinusoidal 
or  triangular,  and  effects  are  the  same. 

In  the  sixth  embodiment,  as  the  bellows  provided 
for  the  V  ring  53  as  a  sealing  member,  that  is,  the  portion 
which  is  brought  into  pressure  contact  with  the  pressure 
contact  surface  of  bearing  holder  52,  a  plurality  of  bel- 
lows  57a  and  57b,  57c,  57d  and  the  like  are  provided  at 
different  positions  in  radial  direction,  with  the  rotary  shaft 
50  being  the  center.  Utilizing  the  space  58  formed  at  that 

time,  developer  2  is  surely  trapped,  to  prevent  entrance 
of  developer  2  at  a  portion  between  rotary  shaft  50  and 
bearing  holder  52. 

When  the  above  described  structure  is  combined 
5  with  the  structure  described  in  the  first  to  fifth  embodi- 

ments  having  sealing  layer  54,  sealing  effect  can  further 
be  enhanced,  and  hence  the  effect  of  preventing  en- 
trance  of  developer  2  passing  through  and  entering  the 
portion  between  rotary  shaft  50  and  bearing  holder  52 

10  can  further  be  enhanced. 
Developing  apparatus  1  has  been  described  as  an 

example  of  the  developer  processing  apparatus  in  the 
embodiments  above.  However,  the  present  invention  is 
applicable  also  to  a  cleaning  apparatus  having  means 

is  for  removing  toner  left  after  the  developed  toner  image 
is  transferred,  containing  and  supplying  the  removed 
toner  to  other  toner  recovery  container.  Further,  the 
present  invention  is  applicable  not  only  to  the  develop- 
ing  apparatus  1  or  the  cleaning  apparatus  but  also  to  an 

20  apparatus  for  processing  developer  2,  for  example,  a 
supply  apparatus  for  supplying  the  developer  to  devel- 
oper  tank  3. 

The  present  invention  is  especially  effective  in  pre- 
venting  entrance  of  the  developer  to  the  portion  support  - 

25  ing  rotary  member,  in  a  developer  processing  apparatus 
having  a  rotary  member  rotatably  provided  in  a  contain- 
er  containing  the  developer  or  the  like. 

Although  the  present  invention  has  been  described 
and  illustrated  in  detail,  it  is  clearly  understood  that  the 

30  same  is  by  way  of  illustration  and  example  only  and  is 
not  to  be  taken  by  way  of  limitation,  the  spirit  and  scope 
of  the  present  invention  being  limited  only  by  the  terms 
of  the  appended  claims. 

35 
Claims 

1.  A  developer  processing  apparatus,  comprising: 

40  a  rotary  member  (4,  5,  6)  rotatably  provided  in 
a  container  (3)  containing  a  developer; 
a  sealing  member  (53)  provided  at  said  rotary 
member  (4,  5,  6)  and  brought  into  pressure  con- 
tact  with  a  portion  (52)  where  said  rotary  mem- 

45  ber  (4,  5,  6)  is  supported;  and 
a  first  sealing  layer  (54,  55)  provided  at  that  por- 
tion  where  said  sealing  member  (53)  is  brought 
into  pressure  contact,  formed  of  a  material  hav- 
ing  lower  hardness  than  said  sealing  member 

so  (53). 

2.  The  developer  processing  apparatus  according  to 
claim  1,  wherein  said  first  sealing  layer  (54,  55)  is 
formed  to  have  a  thickness  of  at  least  twice  and  at 

55  most  three  times  a  grain  diameter  of  the  developer. 

3.  The  developer  processing  apparatus  according  to 
claim  1,  wherein  said  sealing  member  (53)  is  pro- 
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vided  with  a  plurality  of  bellows  (53a,  57a,  57b)  to 
be  brought  into  pressure  contact. 

4.  The  developer  processing  apparatus  according  to 
claim  1  ,  further  comprising  s 

a  second  sealing  layer  (56)  provided  between 
said  first  sealing  layer  (54,  55)  and  that  portion 
where  said  sealing  member  (53)  is  brought  into 
pressure  contact,  and  formed  of  a  material  having 
higher  hardness  than  said  sealing  member  (53).  10 

1  1  .  Apparatus  in  which  a  particulate  material  is  inhibited 
by  a  sealing  means  from  entering  a  support  which 
rotatably  supports  a  rotary  member  in  a  wall  of  a 
container  for  said  material,  said  sealing  means 
comprising  an  annular  sealing  member  mounted  on 
said  rotary  member  for  rotation  therewith  and  ar- 
ranged  with  a  portion  thereof  in  contact  with  a  seal- 
ing  layer  provided  at  said  support,  said  sealing  layer 
being  formed  of  a  material  having  a  lower  hardness 
than  that  of  said  portion  of  the  sealing  member. 

5.  The  developer  processing  apparatus  according  to 
claim  4,  wherein  said  second  sealing  layer  (56)  is 
formed  of  a  material  having  surface  roughness  finer 
than  a  grain  diameter  of  the  developer. 

6.  The  developer  processing  apparatus  according  to 
claim  4,  wherein  said  second  sealing  layer  (56)  is 
formed  of  a  material  impregnated  with  a  lubricant. 

7.  The  developer  processing  apparatus  according  to 
claim  4,  wherein  said  second  sealing  layer  (56)  is 
formed  of  a  heat  resistant  material. 

12.  Apparatus  in  which  a  particulate  material  is  inhibited 
by  a  sealing  means  from  entering  a  support  which 
rotatably  supports  a  rotary  member  in  a  wall  of  a 

is  container  for  said  material,  said  sealing  means 
comprising  an  annular  sealing  member  mounted  on 
said  rotary  member  for  rotation  therewith  and  ar- 
ranged  with  a  portion  thereof  in  contact  with  said 
support,  said  portion  comprising  a  plurality  of  circu- 

20  lar  contact  edge  elements  in  engagement  with  said 
support  and  an  annular  sealing  space  defined  ther- 
ebetween. 

20 

8.  A  developer  processing  apparatus,  comprising:  25 

a  rotary  member  (4,  5,  6)  provided  rotatably  in 
a  container  (3)  containing  a  developer;  and 
a  sealing  member  (57)  provided  at  said  rotary 
member  (4,  5,  6)  and  having  a  plurality  of  bel-  30 
lows  (57a,  57b)  which  are  brought  into  pressure 
contact  with  a  portion  (52)  supporting  said  ro- 
tary  member  (4,  5,  6). 

9.  Apparatus  for  processing  a  powder,  granular  or  oth-  35 
erwise  particulate  material,  the  apparatus  including 
acontainerforthe  material,  a  rotary  member,  asup- 
port  provided  in  a  wall  portion  of  the  container  and 
rotatably  supporting  a  part  of  said  rotary  member, 
and  an  annular  sealing  member  mounted  on  said  40 
rotary  member  for  rotation  therewith  and  arranged 
with  a  portion  thereof  in  contact  with  a  sealing  layer 
provided  at  said  support,  said  sealing  layer  being 
formed  of  a  material  having  a  lower  hardness  than 
that  of  said  portion  of  the  sealing  member.  45 

10.  Apparatus  for  processing  a  powder,  granular  or  oth- 
erwise  particulate  material,  the  apparatus  including 
acontainerforthe  material,  a  rotary  member,  asup- 
port  provided  in  a  wall  portion  of  the  container  and  so 
rotatably  supporting  a  part  of  said  rotary  member, 
and  an  annular  sealing  member  mounted  on  said 
rotary  member  for  rotation  therewith  and  arranged 
with  a  portion  thereof  in  contact  with  said  support, 
said  portion  comprising  a  plurality  of  circular  contact  55 
edge  elements  in  engagement  with  said  support 
and  an  annular  sealing  space  defined  therebe- 
tween. 
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